Introduction
The wound healing of scars involves complex molecular and cells mechanisms that lead to the reconstruction of damaged tissue. This process may suffer negative actions from exogen substances. For example, tobacco smoking is known as a harmful factor for scars cicatrization 1, 2 .
The effects of tobacco smoking on cicatrization are highly researched. Mosely and Finseth 3 were the pioneers in researching and describing the harmful effects of tobacco smoking on scars cicatrization. Since then, it was observed that smokers show a greater risk of dehiscence of abdominal wounds 4 , necrosis of skin grafting 1 and worse cicatrization of ulcers in the lower limbs 3 .
Nicotine is responsible for negative effects on the keratinocytes, the skin aging, cicatrization and in some dermatologic diseases 5 .
However this substance was beneficial to the inflammatory response 5 .
The cyanoacrylates were synthesized for the first time in 1949 6 . They are substances that polymerize very fast when in contact with wounds, becoming a strong and flexible glue.
Literature has many studies evaluating the usage of cyanoacrylate in surgery, some of them compare it to the traditional methods 7 .
The purpose is to compare the abdominal wall cicatrization of rabbits exposed to nicotine (2mg/kg/day) and submitted to abdominoplasty using different ways to repair the tissue: 2-octyl cyanoacrylate and nylon thread.
Methods
The research followed the guidelines and the resolution of the Federal Law number 6.638; as well as the International were divided in subgroups A1 and A2, B1 and B2. The subgroups A1 and B1 were submitted to the procedure with nylon suture.
The subgroups A2 and B2 were submitted to the approximation of the surgery edges with glue (2-octyl cyanoacrylate). Group B was administered nicotine for 14 days before the surgery procedure.
For group A, saline solution was administered for the same period. The euthanasia happened in the 14 th post-operative day for histological evaluation.
The anesthetic procedure was done by combining ketamine (Vetaset, Ford Dodge Laboratories, Iowa, USA) with xylazine (Coopazine, Coopers, Sao Paulo, Brazil) via intramuscular in just one syringe. We used 60mg to 80mg/kg of the weight for the ketamine combined to 8mg to 15mg/kg of the weight for xylazine.
An abdominal dermolipectomy was made in all animals.
An incision in the shape of an ellipsis was made in the suprapubic area. The incision measured 4cm in its horizontal axis and 2cm in the largest vertical axis ( Figure 1 ). After that, all skin excess was removed and the homeostasis was done as well the approximation of the wound edges. In the subgroups A1 and B1, the repair was done with a 4-0 nylon thread. In the subgroups A2 and B2 the skin suture was made with 2-octyl cyanoacrylate ( Figure 2 ). 
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The removed skin was examined macroscopically and after that three fragments of each cutaneous snip were removed and they were processed to be included into paraffin. In the macroscopic exam we studied the epithelization and the presence of the operative wound dehiscence. Then, we made histological cuts to a thickness of 5µm and stained them with Hematoxylin Eosin and Gomori's Trichrome. The histological cuts were examined in an optical Nikon Eclipse E200 microscope with 4x, 10x, 40x objectives and 10x oculars and the histological variables studied were the fibroblast proliferation, the amount of collagen, the inflammatory infiltrated, the proliferation of capillaries and the resurfacing.
For the statistics analyses we used the Fisher's Exact Test and the Chi-squared Test. 5.0% or p=0.05 was fixed as the rejection level of the null hypothesis.
For statistics the groups were compared as the following:
A1 to A2; A1 to B1; A2 to B2; B1 to B2.
Results
The following table shows the results obtained after the anatomopathological analyses of the scars.
As for collagen presence in the analyzed scars (A1A2 p=0.315; A1B1 p=0.565; A2B2 p=0.440; B1B2 p=1.000), fibroblast proliferation (A1A2 p=0.248; A1B1 p=0.574; A2B2 p=0.809; B1B2 p=0.247), swollen process (A1A2 p=1.000; A1B1 p=1.000; A2B2 p=0.608; B1B2 p=0.132), macroscopic appearance of scars (A1A2 p=0.467; A1B1 p=1.000; A2B2 p=1.000; B1B2 p=0.200), as well as the epithelization microscopic analyses (A1A2 p=0.077; A1B1 p=0.619; A2B2 p=0.569; B1B2 p=0.119) there were no statistically significant differences among the groups. The result of the scars vascularization analyses (Table 1) showed p=0.037 in comparison to the groups A2 and B2 indicating the presence of a larger number of neovessels in the presence of nicotine. There was no significant difference when comparing the other groups (A1A2 p=0.513; A1B1 p=0.202; B1B2 p=0.289).
We observed that the nicotine and the 2-octyl cyanoacrylate combination have acted in a harmful way to the scar maturation.
The anatomopathological study showed the presence of eosinophils in all scars in which the 2-octyl cyanoacrylate was used in contrast with scars where the nylon thread was chosen to be the repair element (p=0.000) (Figure 3) . Contrary to other streams, Morimoto et al. 10 observed that nicotine on low dosages lead to angiogenesis and promote cicatrization, possibly because it hasn't reached the toxic serum levels or even due to the time of exposure to the agent was not enough to produce alteration into the cell physiology.
In this study, we have found scars with a larger number of neovessels in group B2 in relation to group A2. It is known that the proliferation of neovessels is an essential process to cicatrization. This proliferation begins in the final inflammatory phase and it intensifies in the fibroproliferative phase, but after around 14 days this vascularization begins to recede to be replaced by the definite vasculature that will nourish the formed tissue. As the anatomopathological pieces were removed in the 14th post-operative day, we observed that the subgroup B2
showed scars with vascularization compatible to a younger tissue morphophysiology. Also, it could be observed the presence of negative effects of nicotine with a 2 mg/kg/day dosage (giving for 14 days) in combination with 2-octyl cyanoacrylate in rabbits that were submitted to abdominoplasty. We have not found any literature that would corroborate to the harmful effect of this combination.
Sorensen et al. Biondo-Simões et al. 12 reported in a study in which the cicatrization and collagen deposition were evaluated in rats exposed to nicotine (2mg/kg/day during seven days before surgery was done and kept for seven or 14 days in post-operative) refer to the copious finding of collagen type 3 in the control group, and that may cause cicatricial immaturity 2, 10, 13 .
Also Biondo-Simões et al. 14 in an experiment to evaluate rats' abdominal cicatrization observed that nicotine provokes a reduction in the fibroblast population, without modifying significantly the collagen density tough.
Different studies show the biocompatibility of synthetic glues comparing them to the traditional ways of surgical suture. Although, there are several reports of increasing in the inflammatory activity 15 , skin necrosis 16 and contact dermatitis 17 combined to the usage of cyanoacrylates.
It wasn't observed statistically significant differences among the scars in which the nylon thread and 2-octyl cyanoacrylate were used, as well as the collagen amount, the epithelization and the inflammatory process. According to Batista et al. 7 , there were no differences in the aponeuroses scars morphology of the rabbits'
abdominal wall when compared to the n-butil-2-cyanoacrylate adhesive and the monofilament nylon thread 3-0, however, the suture with adhesive was faster and more resistant to the strength of the rupture test in the 14 th day than the suture with the thread.
Shimizu et al. 18 also observed that the adherence of the skin graft in rats with n-butyl cyanoacrylate has showed the same results as the one with suture.
Although the finding of significant eosinophils in the glued scars in this experiment, Alferes et al. 19 observed that the usage of ethyl-2-cyanoacrylate was a good option to the suture of the skin and they showed a proper biocompatibility. These authors, however, don't recommend the isolated usage of cyanoacrylate in wounds that show strain, the way we have developed in this present study. From the studied scars we have observed the presence of eosinophils infiltrated in all scars in which there was glue (A2 and B2), this suggests that it has acted as an allergen. According to Tomb et al. 17 the usage of cyanoacrylate may present an adverse event to the presence of contact dermatitis that corroborate to our findings.
Conclusions
Nicotine injected subcutaneously in rabbits submitted to abdominoplasty hasn't showed significant differences to the study of collagen presence, fibroblast proliferation, swollen process, epithelization and the macroscopic appearance of the scar in relation to the control group.
